T hese re su lts are tak en from a lo n g er p a p e r on panm ixia and regression, w h ich ill-h ealth has p rev en ted m y com pleting u p to th e p re se n t date. T he au th o rs describe some p re lim in ary experim ents on th e occlusion o f oxygen an d h y d ro g e n by p latin u m sponge an d foil, w hich in general confirm th e re s u lts obtained by G raham . A t m ost only a few volum es o f th ese gases are occluded by th e m ore coherent form s of platinum .
V III. " On
A fte r g iv in g d etails of w h a t they consider th e best m ethod of p re p aratio n of p la tin u m black, th e y n e x t describe some experim ents w hich h ad fo r th e ir o b ject th e d eterm in atio n of th e to ta l q u an tity of w a te r re ta in ed by p la tin u m black, d ried a t 100° C., and th e am ount of w a te r w hich can be rem oved from p la tin u m b lack a t various tem p e ra tu re s in vacuo. A s the re su lt of these experim ents th ey find th a t p latin u m black d ried a t 100° re ta in s in g en eral 0*5 p er cent, of w ater, a n d th is can only be rem oved in vacuo a t a te m p eratu re (about 400°) a t w h ich th e black no lo n g er exists as such, b u t is converted a t least p a rtia lly in to sponge. A t any given tem p eratu re th e w a te r retain ed by p la tin u m b lack seems to be constant.
The density of platinum black d ried a t 100° C. is 19'4, or allow ing fo r th e w ater re ta in ed by it a t th is tem p eratu re, 21*5.
T he am o u n t of oxygen given off by p latin u m black a t various tem p e ra tu re s w as determ ined. A lto g eth er i t contains about 1G0 volum es of o x y g e n ; th e oxygen begins to come off in q u an tity a t about 300° C. in vacuo, and th e b u lk of i t can be e x tracted a t 400° 0 ., b u t a re d heat is necessary fo r its com plete rem oval. S m all quantities of carbon dioxide w ere also extracted, chiefly betw een 100-200° G.
In determ in in g th e q u an tity of hydrogen occluded by platinum black th e au th o rs have carefully d istinguished betw een the hydrogen which goes to form w a te r w ith th e oxygen alw ays contained in platinum black, an d th a t w hich is re ally absorbed by th e platinum se. A lto g eth er ab o u t 310 volum es of hydrogen are absorbed p e r u n it volum e of platinum black, *but of th is 200 volum es are converted into w ater, or only 110 volumes are really occluded by th e platinum . P a rt of i t can be again rem oved a t th e o rd in ary tem perature in vacuo ; by fa r th e la rg e r portion can be ex tracted a t about 250-300° C., b u t a red h e a t is necessary fo r its com plete rem oval. The am ount of hydro-gen absorbed by platinum is very largely influenced by slight traces of impurity, probably grease or other matter which forms a skin over the platinum.
Platinum black in vacuo absorbs a certain quantity of hydrogen. On increasing the pressure of the hydrogen up to about 200-300 mm. a further quantity is absorbed, but after this pressure is almost without effect. By increasing the pressure from one atmosphere up to four and a half atmospheres, only one additional volume of hydro gen was absorbed. On placing platinum black charged with oxygen in an atmosphere of oxygen, and increasing the pressure to the same extent eight and a half additional volumes were however absorbed.
Platinum black charged with hydrogen and placed in an atmosphere of hydrogen kept approximately at atmospheric pressure, and plati num black charged with oxygen and confined in an atmosphere of oxygen, behave quite differently when heated.
In the former case hydrogen is immediately expelled on raising the temperature, whilst in the latter case oxygen is steadily absorbed until a temperature of about 360° 0. (the temperature of maximum absorption) is reached, when on further heating oxygen begins to come off again.
Incidentally it was noticed that mercury begins to combine with oxygen at 237° C., and that a mixture of platinum black and phos phorus pentoxide absorbs oxygen at a high temperature probably with the formation of a phosphate or pyrophosphate.
In the discussion of the results special reference is made to the work of Berliner and Berthelot, and it is pointed out that there is not sufficient evidence for the existence of such chemical compounds as Pt3oH3 and Pt^H^. Moreover, the authors are of opinion that the heats of combination of hydrogen and platinum as determined by Berthelot and Favre are valueless, and that the heat which they measured is due for the most part if not entirely to the formation of water by the oxygen always contained in platinum black. It has yet to b e proved that the absorption of hydrogen by pure platinum black is attended by the evolution of heat, and as regards the formation of supposed true chemical compounds, solid solutions, or alloys, the authors prefer to wait until sufficient data have been accumulated for an adequate enquiry, before coming to any definite conclusion.
